Objective: This survey of published researchers of long-acting reversible contraceptives (LARCs) examines their opinions about important barriers to LARC use in the United States (US), projections for LARC use in the absence of barriers and attitudes toward incentives for clinicians to provide and women to use LARC methods. Study design: We identified 182 authors of 59 peer-reviewed papers on LARC use published since 2013. A total of 104 completed an internet survey. We used descriptive and multivariate analyses to assess LARC use barriers and respondent characteristics associated with LARC projections and opinions. Results: The most commonly identified barrier was the cost of the device (63%), followed by women's knowledge of safety, method acceptability and expectations about use. A shortage of trained providers was a commonly cited barrier, primarily of primary care providers (49%). Median and modal projections of LARC use in the absence of these barriers were 25-29% of contracepting women. There was limited support for provider incentives and almost no support for incentives for women to use LARC methods, primarily out of concern about coercion. Conclusions: Clinical and social science LARC experts project at least a doubling of the current US rate of LARC use if barriers to method provision and adoption are removed. While LARC experts recognize the promise of LARC methods to better meet women's contraceptive needs, they anticipate that the majority of US women will not choose LARC methods. Reducing unintended pregnancy rates will depend on knowledge, availability and use of a wider range of methods of contraception to meet women's individual needs. Implications: Efforts to increase LARC use need to meet the dual goals of increasing access to LARC methods and protecting women's reproductive autonomy. To accomplish this, we need reasonable expectations for use, provider training, low-cost devices and noncoercive counseling, rather than incentives for provision or use.
Introduction
Intrauterine contraceptives (IUDs) and contraceptive implants, also known as long-acting reversible contraception [long-acting reversible contraceptive (LARC)], are the most effective reversible forms of contraception [1] . In 2002, 15% of women worldwide who were married or in a union used a LARC method, primarily IUDs, second only in popularity to sterilization [2] . In that same year, only 2% of contracepting women in the United States (US) were using a LARC method [3] . Since then, there has been a large push in the medical and public health communities in the US to increase the availability and adoption of IUDs and implants [4, 5] to reduce the persistently high unintended pregnancy rate, as well as the costs associated with these pregnancies [6] [7] [8] [9] . In 2007, the American College of Obstetricians and Gynecologists published Committee Opinions highlighting IUDs and implants for their potential to reduce unintended pregnancy and recommending them as a first-line option for adolescents and later, in 2009, as a first-line option for nearly all women [10] [11] [12] [13] . In 2010, the Centers for Disease Control and Prevention released the US Medical Eligibility Criteria for Contraception 92 (2015) 543 -552 contraception, expanding the groups of women for whom use of these methods is considered safe [14] . Most recently, the American Academy of Pediatrics joined other organizations in recommending LARC as a first-line contraceptive option [15] . During this time, the scientific literature has seen a tremendous growth in scholarship related to LARC access and clinical care, as well as provider and patient knowledge, acceptability and use.
Several national and local initiatives and training programs were launched in the mid to late 2000s with the specific aim of promoting LARC use. Initiatives in Colorado and Iowa made a concerted effort to reduce unintended pregnancy through increased investments in IUD and implant provision that included training providers, funding marketing and media campaigns and reducing the cost of devices [16] [17] [18] . In the Contraceptive Choice Project in St. Louis, provision of free IUDs and implants combined with counseling designed to promote their use resulted in large-scale adoption of LARC methods [19] . In California, an IUD provider training program for providers enrolled in the state's Medicaid family planning program resulted in increased provision of IUDs at sites that participated in the training [20] . A national cluster randomized trial recently had success in training providers on IUD and implant provision at 40 reproductive health clinics across the US [21] . These programs have demonstrated a reduction in unintended pregnancies, abortions and teen births due to increased use of LARC methods [16, 18, 19, 21] .
Due in part to these policy recommendations and LARC promotion programs, there has been a steady growth in women's use of IUDs and implants across a range of demographic groups, including adolescents and nulliparous women across the US [22, 23] . By 2011-2013, 7% of reproductive-age women in the US were using an IUD or implant, representing a nearly 5-fold increase since 2002 [23] .
The data also suggest that LARC use varies substantially by population subgroups. In the US, the greatest proportion of users is ages 25-35 years and parous [23] . A survey of female family planning providers in the US demonstrated that 42% used a LARC method and as many as 75% of women enrolled in the St. Louis program chose an IUD or implant [19, 24] . Moreover, while there have been substantial increases in LARC use nationally, some other countries and regions have much higher rates of LARC use than we have currently in the US -43% in Central Asia, 41% in China, 27% in Norway and 19% in France [25] .
While there is widespread consensus that access to LARC methods is an important public health goal, the intense focus of some policies and programs on LARC methods over other methods has led some medical and public health experts to voice concern about potential coercion if women are forced to adopt a method that does not match their own preferences or that they do not want and cannot discontinue without clinical intervention [26] [27] [28] [29] .
The current study surveys LARC experts about their views about the future of LARC use and promotion in the US. We present their assessment of the barriers to greater LARC use, projections of LARC use in the absence of these barriers and opinions of current and proposed LARC promotion policies.
Methods
In March 2015, we conducted an electronic PubMed search of all peer-reviewed research articles that contained any of four search terms (Long Acting Reversible Contraception, High Efficacy Reversible Contraception, Intrauterine Device and Implant) published since 2013 in three journals that have strong coverage of contraceptive research (Obstetrics and Gynecology, Perspectives on Sexual and Reproductive Health and Contraception). We excluded editorials, conference abstracts, case reviews, articles unrelated to IUDs and implants, and research articles whose focus was solely on physiology or women outside the US. After retrieving our final set of articles, we searched for all authors' email addresses, first looking for contact information within the article, then using directory searches within each author's institution, searching for contact information in other articles written by this author and finally, for email addresses we still had not found, doing a Google search for the author.
On July 9, 2015, an email inviting these authors to complete a 5-minute online survey in Qualtrics about projections for LARC use and opinions about LARC promotion was sent and signed by the study authors Diana Greene Foster and Antonia Biggs. We asked respondents to complete the survey within 2 weeks. We sent one reminder at 1 week following the survey launch and a final reminder at 2 weeks. Each email had a unique link so that respondents could complete the survey only once. Respondents received no compensation for participating.
The survey asked respondents to identify the top five factors that prevent women from using LARC methods in the US. The list of possible barriers was identified through a review of the literature [30] [31] [32] [33] [34] [35] . An open text box was provided for comments or additional barriers.
The second question asked participants to estimate the percentage of contracepting women in the US that would be LARC users if all the barriers listed in the first question were removed. A range was given in 5% increments from 0% to 100%. Labels were added at 10-14% "similar to current," 25-29% "similar to France and Norway," 40-44% "similar to female family planning providers in the US" and 75-79% "similar to women presenting for a new contraceptive method at the Choice Project of Saint Louis". Research supporting each labeled data point was cited below the list.
Again, an open text box allowed respondents to provide comments.
The third set of questions solicited respondents' opinions about specific incentives for LARC placement. We describe goals and financial incentives as follows: "some health plans, funding agencies and clinics use financial incentives or goals to encourage LARC placement. An example of a financial incentive would be when a health plan or funding agency pays a clinic an additional amount of money if clinicians place LARC in a certain fraction of patients. An example of a goal would be when a health plan or funding agency publicizes a desirable LARC placement rate but does not link payment to whether the placement rate is achieved." We then asked the respondent how much they agreed or disagreed (strongly agree, agree, neither agree nor disagree, disagree or strongly disagree) with each of three statements:
( The fourth set of questions asked about specific incentives for women to adopt LARC methods. We provided some background information: "some state bills have proposed offering women incentives for using a LARC method. Examples of these individual incentives include access to welfare benefits or reductions in jail sentences for women who agree to use a LARC method. Some programs have offered to pay women, for example, illicit drug users, to use a LARC method." We then asked them to indicate how much they agreed or disagreed with five statements:
(1) Public assistance programs should be able to restrict benefits if a woman does not use a LARC method. After each set of questions about provider incentive policies and policies aimed at women, we provided an open text box for comments. For the Likert scale policy opinion questions, we score the responses as follows: −2, strongly disagree; −1, disagree; 0, neither agree nor disagree; +1, agree; and +2, strongly disagree. This scoring enabled us to calculate meaningful averages.
Finally, we asked respondents about themselves -their age, whether they identify as female or male, their race/ ethnicity (check all that apply), any institutional affiliations (university, a family planning clinic, a primary care clinic, a hospital, a research organization, other) and the highest degree they have earned. For respondents who reported clinical degrees, we asked their medical specialty, whether they are currently in clinical practice and, if in clinical practice, whether they routinely place LARC methods. Finally, we asked whether they or their partners use a LARC method of contraception where the answer categories were as follows: yes, we use an IUD; yes, we use an implant; no, I am not at risk of pregnancy or causing pregnancy; no, we use another contraceptive method; and no, we do not use any contraceptive method and are at risk of pregnancy. For analysis, we combined ages into groups of roughly equal thirds (b40 years, ages 40-49 years and 50 years or more). We created a variable researcher type that distinguishes clinicians who currently place LARC, clinicians who do not place LARC or are not in clinical practice and nonclinician researchers. We tested differences by age, gender and researcher type in endorsement of specific barriers using chi-square tests. We used a multiple linear regression to detect how three respondent characteristics (age, gender and researcher type) are associated with projections for future LARC use in the US if the major barriers to use were removed. In multivariate logistic regression models, we examined predictors (age group, gender and researcher type) of agreement (agree or strongly agree) with eight statements about incentives for providers to place or women to adopt LARC methods. All data were analyzed in STATA version 12.
Results
Our search identified 121 research articles about LARC methods published between January 2013 and March 2015. We excluded 43 articles because they were entirely about physiology (e.g., hemoglobin measurement prior to placement of copper IUDs, vaginal microbiome changes after hormonal IUD use or trials of analgesics for insertion) and another 19 because they focused on populations outside the US. The remaining 59 articles listed a total of 182 authors; we found email addresses for 173 (95%). Of these, we were unable to reach 19 authors -14 had "undeliverable" email addresses and 5 sent back vacation messages indicating that they were not checking mail during our survey period. Among the 154 authors for whom the survey introduction was successfully delivered, 104 (68%) participated in our survey, representing 57% (104/182) of all eligible authors. One hundred completed all the questions; four completed all questions except the questions about personal characteristics.
Most respondents were in their thirties and forties (40% and 27%, respectively); 28% were age 50 years or older. Three quarters (77%) of respondents identified as female. The vast majority (86%) reported being white with few reporting any other race/ethnicities (9 Hispanic, 2 Black/ African American and 8 Asian). In terms of highest degrees earned, 43% reported having an MD, one third a PhD or DrPH, 19% reported a having a Master's degree and 2% reported earning nursing degrees (NP/RN/CNM/CNS). Among the 47 participants with a clinical degree, three quarters reported a specialty in Obstetrics and Gynecology; 14% reported Family Medicine. Nearly all (91%) of clinicians were currently in clinical practice and 93% of those reported regularly placing LARC methods for their patients. Combining degree and clinical practice into a researcher type variable, we found that 37% were clinicians regularly placing LARC, 9% were clinicians who are not placing LARC and 52% were nonclinician researchers. Almost three quarters of respondents were affiliated with a university, one quarter with a hospital, one quarter with a family planning clinic, 9% with a primary care clinic and 20% with a research organization. As for personal LARC use, one third were not at risk of pregnancy or causing pregnancy. Among those at risk of pregnancy, half reported using a LARC method (30 IUD and 1 implant), 40% using another method of contraception and 11% reported using no method of contraception (see Table 1 ).
Barriers to greater LARC use in the US
When asked to select the top five factors that prevent women from using LARC methods in the US, the most commonly identified barrier was the cost of the device for women (63%). The next three most common, each selected by over half of respondents, had to do with women's knowledge of safety, acceptability of the method and expectations about use (side effects and placement). A shortage of trained providers was a commonly cited barrier, although more for primary care providers (49%) than for family planning providers (15%). We find no statistically significant differences in endorsement of any specific barriers by age or gender or whether the respondent was a LARC placing clinician, a non-LARC placing clinician or a nonclinician researcher (see Table 2 ).
Additional barriers were mentioned by respondents in the open text field. Several pointed to a lack of counseling about LARC methods, for example, "provider counseling is an important factor not explicitly mentioned here. Do they see a provider who is knowledgeable about LARC and suggests LARC for all patients who are medically eligible and desiring years of pregnancy protection?" reported a nonclinician researcher. Others mentioned rationing -either providers withholding limited devices for only "deserving" patients or insurance companies putting limits on how many LARC devices a woman can have within a 3-or 5-year period. One non-LARC placing clinician respondent pointed out that, in addition to primary care providers and family planning providers, pediatricians also needed LARC training, "there are few pediatricians trained to place LARC and this is a huge issue since we are the primary medical care providers for adolescent girls." Several respondents' comments pointed to the interconnectedness of barriers. For example, that low reimbursement results in stocking problems or that shortages of trained providers and billing problems result in multiple visit requirements. Finally, some respondents mentioned that women's contraceptive preferences also limit use of LARC methods -that there are women who "don't want something inside" their bodies and women who know the side effects of LARC and do not think that the side effects are acceptable.
Projections of LARC use in the US
When asked what percentage of contracepting women would use a LARC method if all of the barriers listed in the first question were removed, the median and modal responses were in the range of 25-29%. Three quarters of respondents predicted that fewer than 45% of contracepting women would use a LARC method. Only 2% of respondents could see no room for increases over our current rate of LARC use. Just under 6% predicted that the whole country might achieve the same or higher LARC adoption rate as the Choice Project of Saint Louis (75% or more would use a LARC method). In a multivariate linear regression model of LARC projections, there were no significant differences by age group, gender or researcher type (see Fig. 1 ).
In the open responses, respondents raised questions about the timeframe for increased adoption, pointing out that it would take time to change the conversation around contraception, "time is needed for people to feel it's a 'go-to' method" reported a nonclinician researcher. Another a With less than 5% or more than 95% agreement on statements related to public assistance limiting benefits, corrections agencies reducing jail time, all methods of contraception available for free or free LARC methods but not other methods, we had insufficient variation to conduct multivariate analyses for these outcomes.
nonclinician researcher reported that "many female sterilizations could be replaced by IUDs and implants to avoid surgery, lower costs and better serve women." Others mentioned the need for cultural changes and engagement with community leaders to improve the reputation of LARC. For example, a nonclinician researcher wrote, "we need a reproductive justice approach to LARC that starts with women's right to decide what's best for them and right to science-based, unbiased information about all contraceptive methods. We need to engage women of color who are leaders in reproductive justice work and community partners."
Attitudes toward incentives to provide LARC methods
Our data reflect a range of opinions about incentives for providers to place LARC methods. Support for policies decreased as the placement rate goal increased or financial incentives were added. The mean score for support of health plans or funding agencies using a minimum threshold (such as 1%) for LARC placement was just above neutral (0.17 on a scale where 0 is neither disagree nor agree and 1 is agree). Half (50%) of participants agreed or strongly agreed that a minimum threshold goal was appropriate to confirm that LARC methods are available; one third (34%) disagreed or strongly disagreed with minimum threshold goals. We find no statistically significant differences by age group, gender or researcher type in support for a minimum threshold in a multivariate model (see Table 3 ).
On average, support for a placement rate goal that is higher than 1% was slightly lower than neutral (−0.14 on a scale where −1 is disagree and 0 is neither disagree nor agree). Over one third (38%) of participants reported that a higher placement goal would be appropriate to encourage clinicians to place more LARC; 45% disagreed. In a multivariate logistic regression predicting agreement or strong agreement with higher placement goals, we find that men had five times higher odds of supporting higher placement goals than women (odds ratio=5.12, 95% CI [1.65, 15 .85] (see Table 4 )) but there were no differences by researcher type or age group. A total of 30% of women and two thirds of men agreed or strongly agreed with using a higher placement goal. The mean suggested placement goal among respondents who agreed with the use of higher placement goals was 20%; 40% said "10% or less." Three quarters recommended "under 25%." All suggested that placement rates were 50% or lower.
Support for financial incentives was closer to disagree than neutral on average (−0.70 on a scale where −1 is disagree and 0 is neutral). Only one in five (22%) agreed that it was appropriate to use financial incentives to encourage clinicians to place LARC methods. More than half (62%) disagreed. In a logistic regression predicting agreement or strong agreement with financial incentives, we find that men had four times higher odds of supporting financial incentives for providers than women (odds ratio=4.29, 95% CI [1.31, 14.05]) but there were no differences by researcher type or age group. A total of 16% of women and 43% of men agreed or strongly agreed with the use of financial incentives for providers.
In the comments section for opinions about provider incentives, several respondents pointed out that the current system has financial disincentives to providing LARC and that greater payment is needed to cover the time and effort it takes to place a LARC method. Several participants wrote that populations and preferences differ from facility to facility so it would be difficult to decide on an appropriate placement goal or benchmark. The concern raised in most of the free text comments was concern about potential coercion. Some suggested that the ethical approach is financial incentives for training on LARC provision and counseling but not provision. For example, a nonclinician researcher wrote "incentives could be given for offering LARC to women…but obviously choosing a birth control method is a very personal choice for the patient. Providers should not pressure patients or only offer LARC in an attempt to increase their paycheck, which is what could happen." Another concern expressed by the respondents was that financial incentives would result in overzealous promotion and reduce the credibility of providers. A clinician who places LARC wrote "[I] strongly disagree on the use of provider financial incentives; this will cause unconscious coercion among providers to provide LARC. We know from providers and their interactions with pharma [ceutical] companies that something as small as a free pen does influence them to dispense medication that may not be in line with the patient's best interests. Doing this with LARC will have the same effect and will turn women off of LARC and us."
Attitudes toward incentives for women to use LARC methods
There was almost no support for policies that incentivize women to use LARC methods. Ninety-eight percent of respondents disagreed or strongly disagreed with a policy to restrict public assistance benefits for women who do not use LARC methods (2% were neutral). The mean score approached strongly disagree (−1.82 on a scale where −2 is strongly disagree and −1 is disagree). Ninety-two percent were opposed to corrections agencies offering reduced jail time for women who agree to use a LARC method (mean score −1.67).
In contrast, respondents expressed strong support for making all methods of contraception available for free for women receiving public assistance (97% agreed or strongly agreed and 3% were neutral; mean score 1.83 where 1 is agree and 2 is strongly agree). This support was contingent on making all methods available for free and not just LARC methods (91% oppose covering only LARC methods; 5% were neutral and 4% support covering only LARC methods; mean score −1.53). On the final question about whether it is appropriate to pay women to use a LARC method, over three quarters (77%) of respondents were opposed; 14% were neutral; 9% agreed with such a policy and none strongly agreed (mean score −1.24). We found no differences by age, gender or researcher type in a multivariate models predicting agreement with financial incentives for women to use LARC methods.
In the comments section about incentives for women, several respondents clarified that free contraception should not be limited to women receiving public assistance. A clinician who places LARC wrote, "I agree that women receiving public assistance should have access to all methods of contraception for free because I think all women should have access to all methods for free. These women are no different." Some respondents posited that LARC use will increase without resorting to incentives. The vast majority of responses noted that any incentives to use LARC were potentially coercive. For example, a clinician placing LARC wrote "it would be disturbing to see us go back to previous, coercive, racist (since minority women are more likely to be on public assistance) policies as the ones described here. Yes, ALL forms of contraception should be available to ALL women regardless of socioeconomic, incarceration status. Whether or not a woman decides to get pregnant should not impact her ability to get help from the government or her sentencing." Many respondents expressed revulsion at these policies, writing words like "odious," "very disturbing" and "wrong." The words "coercion" or "coercive" were put forward in 22 separate comments to describe policies to incentivize women (8) and providers (14) .
Discussion
Findings from this study reveal that clinical and social science LARC experts project substantial increases in LARC use in the US -at least a doubling of the current rate -if current barriers to method provision and adoption are removed. However, while the LARC experts we surveyed recognize the promise of LARC methods to better meet women's contraceptive needs, they anticipate that most women will not choose LARC methods. Even in the absence of existing barriers to LARC use, experts on average expect that fewer than a third of women will choose these methods. With a minority of women using LARC, reducing unintended pregnancy rates will depend on innovations in the delivery of other methods of contraception, such as over-the-counter access to the pill or dispensing a 1-year supply of contraceptives, and the development of new contraceptive methods that meet women's needs.
These LARC experts identify the cost of LARC devices as the greatest barrier to LARC use among women -a barrier that is already being reduced, at least in part, by new ACA contraceptive coverage requirements [36] and the introduction of new, lower-cost devices, such as Liletta®, to the market [37] . However, even when cost barriers are removed, programs that offer no-cost contraception may continue to face multiple challenges in providing LARC, including unavailability of methods onsite, lack of trained providers and cumbersome clinic protocols that will need to be addressed to ensure that women have access to a full range of contraceptive options [32, 34] . The next three most commonly identified barriers -lack of information about safety and acceptability, fear of side effects and concern about having the device placed -might be addressed with improvements in patient education. Innovations in patient education, such as development of structured counseling protocols, videos or apps, may help to improve patients' understanding and reduce their concerns about LARC [38, 39] .
About half of respondents cited the lack of trained primary care providers as a significant barrier to LARC provision. As more women gain access to contraception through the ACA, it is anticipated that primary care settings, such as community health centers or federally qualified health centers (FQHCs), will need to meet many women's family planning needs. While FQHCs are required to provide family planning services [40] , they face greater barriers in providing LARC than family planning providers [32] . Training primary care providers in the latest contraceptive standards and equipping them to integrate contraceptive counseling into the routine medical visit, while reducing the need for multiple visits to obtain LARC, will be important to ensure patient access to these methods.
Given the potential benefits of using LARC methods and the large number of barriers women face to access LARC relative to other methods, it is not surprising that experts in this study support efforts to ensure the availability of LARC methods in the US. However, their enthusiasm for policies to encourage LARC use was tempered by concern about the potential coercive effect of specific policies. While half of the experts surveyed support the practice of health plans or funding agencies setting minimum threshold policies to ensure availability of LARC methods, fewer supported LARC placement goals. The majority of experts disagreed or strongly disagreed with using financial or other incentives to encourage providers to place LARC methods and nearly all opposed financial incentives to women to use LARC. There was widespread agreement that all methods, including LARC, should be available for free but overwhelming disagreement with a scheme that would make only LARC methods, and not other methods, available at no cost.
We found a surprising lack of difference of opinion on these policy questions by respondent age or whether they were a practicing clinician, nonpracticing clinician or a nonclinician researcher. We did find significant differences by gender in attitudes toward two LARC promotion policies: placement goals and financial incentives for providers. It is possible that the more cautious approach to incentives among women is due to personal experience with contraceptive use and a greater acknowledgment of the possibility of coercion. Unfortunately, we had too few participants of any one nonwhite racial/ethnic group to look at how opinions differ by race/ethnicity and too much variation in responses between the respondents of color to group all nonwhites together. The underrepresentation of ethnic minorities among LARC researchers, illustrative of a widespread problem in academic medicine [41] , may limit the research questions, policies and priorities in this field and is particularly problematic given the history and politics of contraception.
This study aimed to assess the opinions and attitudes of thought leaders in LARC delivery. Our response rate (68%) was high for a voluntary survey of busy professionals. Despite the relatively high response rate, it is possible that nonresponse was related to assumptions about the motivations of the two researchers who sent out the invitation to participate. Both authors have published on the superior cost effectiveness of IUDs [42, 43] . Although Dr. Foster's primary work is on the consequences of abortion and the effectiveness of family planning programs, she has published on self-removal of IUDs [44, 45] and the importance of user control as a feature of contraceptive methods [46] . Dr. Biggs has published on provider practices and attitudes about LARC. Knowing the authors or the authors' views may have influenced some potential participants to participate or not participate or may have introduced social desirability bias.
Efforts to increase LARC use will be more successful if providers and women feel confident that LARC policies and practices meet the dual goals of increasing access to LARC methods and protecting women's reproductive autonomy. To accomplish this, we need reasonable expectations for use, the availability of low-or no-cost devices and investments in provider training and patient education rather than financial or other incentives for providers or women. The promise of LARC methods will be realized when they are available for free and presented as options alongside other contraceptive methods, allowing women to choose the method that best meets their individual needs.
